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Abstract

Tools

ML models have become more powerful and portable in recent years, the
purpose of this project is to explore how these advances can be applied towards
fall detection for less cost than before possible. This project explores the
application of micro controllers which have become cheaper and stronger along
with emerging machine learning models that can be trained on a traditional
computer with greater resources and then port the model to be interpreted on a
micro-controller such as a raspberry pi. These two factors lead to the reason to
revisit the problem of fall detection, Fall injuries can be solved cheaper and more
accurately than ever before, and that is the challenge we explored.

Conclusions
We were able to get software running with results that are not yet quantified.
After setting up the posenet model and running it on the raspberry pi we have
proven that the technology is there for a low cost high impact fall detection
product but as for results we are still in the works of producing them.
further work is needed to properly evaluate the outcome of the project, there are
still heavy unknowns regarding the the time sequencing with separate camera
modules, and the speed of the message passing.The timing of these factors is
crucial in determining if this system can accurately detect falls. As we progress
into our research for the second sprint we will continue to gain more information
to allow us to properly evaluate.

Results

Introduction
Every 11 seconds, an older adult is treated in the emergency room for a fall;
every 19 minutes, an older adult dies from a fall. Elderly falls also incur a great
cost for the individual, “The financial toll for older adult falls is expected to
increase as the population ages and may reach 67.7 billion US dollars by
2020. “ Most of the previous research on the topic has approached the
problem of fall detection using wearable devices, due to the limitations of a
computer vision approach. Our goal is to use our method of edge processing
in combination with the Posenet model to attack the major issues that current
commercial fall detection products use. Most if not all fall detection products
have to deal with this issue as its impossible to detect a fall 100 percent of the
time without having hiccups and we intend to improve on these odds. The
second issue is the rate at which a fall is detected and how fast this data can
be sent off of to the people the emergency services and family members that
need this information. Using edge processing, we're hoping that allowing the
raspberry pie to do the computations to detect a fall by itself allows for a
quicker response time to send information to services. The current average
time for most user to connect to a emergency response system or center is 22
seconds. We hope to improve greatly on this using the raspberry pi to send
information directly to services after a fall is detected.

Research Question(s)
"Is it possible to build a highly accurate and effective computer vision based
solution to the elderly falling crisis for a lower cost than ever before thanks to
advances in Machine Learning on micro-controllers", the primary library and
the one we use is googles tensorflow lite. Another interesting question was, if it
could be done using readily available, pre-trained models "how much would
the hardware capable of performing detection cost"

Materials and Methods

The results from the posenet were mixed heavily depending upon the
orientation of the subject, the points were increasingly misplaced as the subject
got closer to the ground and the results were poor when the subject was
completely laying down.
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Raspberry Pi 4b 8gb
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Tensor Flow lite
Pose Estimation Model
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